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invention nUtM to vlagtd pXow 
a asoa M l n tor asa with a Thiols. 

fttralght blado plows eutUmnd tea an tad of a 



plow wchido are cosnonly food in those nan ij ^oa. 



Matsr now aceosnlatlon aost bo cleared 

mob as streets, parking lots, and walkways for 
so that pooplo aoy travel about their dolly 
withoe* ea*» lUssrd taring ths 

plowing operation, o plow may bo opozmtod oltbor In o 
centered position, bolng generally oqoaro with the wohlolo 
and generally rerpaadicalar to tbo wehlelc notion, or In on 
anglod position In which the plow Is dlrootod tMttf ono 
•loo or tho othor at an angle to tbo wohlolo notion, whon 
plowing with tho plow centered, snow will sccanelate in 
feont of tho plow and typically spin ewor tho onds of tho 
plow* Shoo, in tho lntoroot of Ineroaood plowing 
of f lelency, plow oporotero aro known to fix pUtso ot tho 
onds of tho plow blado to alalalso snob spin ewor and 
rotoia tho snow la front of tho Mate to efreetiwely 

Plow capacity. lowam, whllo thoos additional | 
» •tralgbt lino plowing, thoy aro equally j 
to aaglod plowing boosaso tho platas than 
erfeetlweJy clog tho blado sarfaes with ccoaaelated snow, 
1 e *4*et^v« of casting snow to tho aids daring 




Accordingly, a aood has boaa recognised for plows 
to onabl. aitbar snglsd or atralgbVooatarod plowing, sad to 
iacraaao tbo afflelaaoy of tho plow in tho caatarad position 
by proTontlng spill owor frc* tha plow owfs unile allowing 
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1 proper notarial flew along t^e plow blade daring angled 
plowing. 




5 abc» HM crlbod BMd with a winged plow ■■■artilj w hich 

sahsncea both ontind and angled plowing, rtm winged plow 
aaeeably include* a rapport fsw plwotally e— eted with 
the ?low Yshicls. An alongatad plow blade la pivotally 
connected with tha eeppert trees for eenerally herlsoatal 

10 rotation of tha plow blade between cantaAu d and angled 
poaitiona. a pair of plow blada wing* ara pivotally 
c on ne ct ed with tha plow blada, ana wing being looatad at 
aach of two opposing cade of tha plow blada. She wixga 
rotata hatwaaa a eloaad position wharaia tha vinos projaet 

13 generally forward froa tha plow blada, tha wings aad blada 
defining a generally u*eb*ped eseeably ia tha eloaad 
poaitioa oo that tha wlaga faoilitata paahiag notarial with 
tha plow, aad an opaa poaitioa la which tha wlaga projaet in 
eenerally eppoalta diraotioaa away froa aach otter aad 

20 effectively extend tha langth of tha plow blada ao that tha 
wlaga faoilitata aevlag aatarial to tha aida of tha plow. 
An aetaator aatoaatically rotataa tha wiaga hatwaaa tha 
eloaad position whan tha plow blada ia ia a centered 
position, eenerally perpe n d icu la r to a langltadiaal 

35 cantor line of tha plow vehicle, and the open poaltlan when 
the plow blada ia rotated aahatantially away froa the 
centered position to an analad position. 

in one aspect of the invention, the aetaator 
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1 eapoert fmo for polling the viage late the open position 
when the plow blade is rotated embetaatlally avay free the 
eeatareiS position. 

Tha actuator Bay alao include a latch far latching 
5 the vinca la tha eloeed petition. The latch say ha adaptad 
to xtlMM tha vlnem froa tha oloaad position for rotation 
to tha o|mb poaltlon when tha plow blada is rotatad 
aubotantlally amy from tha oaatarad poaltlon. 

Xn aa alternative aapaet of tha invention, tha 
10 aetaator nay incleda a aochanlosl power eoaree 

Intcrceaatcted batwaan at laaat oaa viag and tha plow blada. 
Tj» aetaator may alao laclada a eoatrol for tha aachaaleal 
pe wer searca which la adaptad for aeneiag tha poaltlon of 
tha plow blada relative to tha aapport fraaa for aoadlag an 
13 opaa elgnel to tha aachaaleal povar aouroa when tha plow 
blada la rotatad aabataatlally away froa tha oaatarad 
poaltlon. yarther, tha a o ch i wi ca l povar scarce may ba a 
hydraalle cylinder. 

alternatively, a aachaaleal linkage may ba 

dome tha plow vlaga aa tha plov la pivoted horiseetally 
hatvooa oaatarad and angled poaltlona. 

in aaothar aapaet of tha invention , tha plov blada 
aay alec "*e plvotally eoaaaetad vith the aapport frame not ; 

23 only for horisontal rotation, bet alee for notation aboat a i 
generally herlaontal arte h atw aa a a aoraally aaaarally 
vertical poaltlon and a generally berlmertal, trip poaltlon 
when a bottoa edge of the plow blade aeajaoee a pretraalea 
froa a marface to he cleared. She blade aay he blamed to 

so the aoraally vertical poaltlon. farther, the cabling of the 
aetaator aay extend aloof the plov blade froa each viag to 
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1 the support trtM mad be positioned edjaoaat the barlsoatal 
axla of rotation of the plow blade. 

Xa y«t another aspect of the invention, herlsoatal 
rotation of the plow blade may be provided by a power 
5 rotation device. 5fca power rotation device may include a 
pair of hydraulic cylinders position** so toot ooa cylinder 
s gteada between the plow blade and aadi ooa of two app oa iaoj 
aldaa of the aupport frame. 

JLcooidingly, too p r aaan t invention provides a plow 

10 with a pivetabla wing at each of two opposing sada of a plow 
blade aad aa actuator for rotatiag the wings betwaca a 
closed position when the plow blade la la a centered 
poaltioa aad aa opaa poaitioa when the plow blade ia rotated 
eubetaatially away free the centered po a l t io a to aa angled 

15 position* Thus, etraigfat-ehead plowiag with the plow blade 
ia a generally centered poaltioa ia enhanced by closed wizgs 
oa the ends of the plow blade to resist spill over of 
material around the aada of the plow blade, capturing mora 
material in front of the plow blade to thereby iacrease the • 

20 straight-ahead plowiag efficiency, farther, angled plowiag 
ia accommodated aad made more efficient, since the wings 
rotate to an open poaltioa whan the plow blade ia rotated 
substantially away from the ocnterod poaitioa. She plowed 
material la thereby cast of f to the aide of the plow path at 

25 the trailing and of the plow blade, rather than being 

captured by a d o sed trailing wing and clogging the plow 
blade with the captured material. Angled plowiag efficiency 
la also enhanced since the open miasm off actively extend the 
length of the plow blade and the plowed width la not 

30 diminished by rotatiag: the plow blade substantially away 
^ rom the oaatarad poaitioa. 
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stady of ths following description Ukn la ooojsnctlos with 
tho drawings. 

mi «" nTWM °» m 

rig;. 1 is a psrspsotivo wiso of * first snfrnHnnf 

laYontionf 

Tig. a is on oxplooad top plan tit* of tho plow 
aassably of Fig. It 

pig. 3 is s right site slsratlonsl riso of ths 
plow ssssably of rig. 1, shoving ia pbaatoa, rotation of tho 
plow blado shoot s horlBoatsl axis to o trippsd posi t lsai 

Tig. 4 is s right sad situational visa of tho plow 
blada of rig. 1 with tho viag roaooodt 

rig. 9 is s right site slsvmtionsl ▼ios of tho 
plow csrrisr of rig. II 

rig. < is an ootsite slsvmtionsl ▼iso of ths loft 

ving? 

rig. 7 is s frsgatntary paxap a ot los rim of tho 
loft sod of tho plow blsds of rig. If . 

Fig. • is s psrtlsl frwgnsntsry top plsn rUm of 
tho plow ssaoably of rig. 1 ia s osntsrod position, with tho 
wings cloosdf 

Pig. t is s fragaantary rssr slsvstionsl wins of 
tho right sad of tho plow blsds of rig. 1 tsksn along lino 
IX-IX of Fig. Si 

rig. 10 la a top plan wis* of a latch aza of ths 
plow asaoably of rig. If 

rig. U ia aa sad slswationsl wisw of ths latch 
arm aa indioatsd by night liasa XX-IZ ia rig. 10 1 

(3) 
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Fig. 13 is a partial frtf nta ry top plan viev of 
the plov assembly of rig. 1 with the plov binds la s 
•lightly off center, angled position* 

yig. X3 if t tap pirns viev detail of s latch block 
of tho plov sssssbly ss Indicated by sight linos xxn-xxn 
is 7lg. Si 

Pig. 14 is s rear elevations! tisr of tho latch 
block of Pig. 13 ss Indicstsd by sight llass XXV-XXV is rig. 
lif 

rig. 15 is sa and slevstloasl viev of tho latch 
block ss indicated by sight linos T7-T9 in rig. 14 j 

rig. 16 is s partial fragmentary top plan viev of 
tho plov sssssbly of rig. 1 with tho plov blade rotated 
substantially off canter to a fully angled position and the 
vings openi 

Pig. 17 is s schssstlo craving ot s hydraulic 
cylinder rotating device for use with the plov sssosblies of 
the present invention using s spool valve vita single acting 
cylinders f 

Pig. IS is s schssatie craving of sn alternative 
embodiment of the hydraulio cylinder rotating device using s 
•pool valve vita double acting cylinders i 

rig. IS is s schssatie draving of s second 
sltemativo embodiment of tho hydraulio cylinder rotating 
device using poppet valves vit* iiagle noting cylinders i 

Pig. 30 is sn outside elevstionsl view of an 
eltemative e mbodime nt of tho right plov vingi 

Pig. 31 is s nsgssntiiT rear elevations! viev of 
the left end of s second embodiment of the plov blade 
shoving an alternative embodiment of the actaatori 

(4) 
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4 Pig. Uiit partial iHoaitlo top plan tUv of a 

aooond onbodlaoat of too plow iniiy ohowlag an 

rig. 23 1* o oehonatle dotall of too Halt ' 
switohno of Tig. 32 1 

Pig. 24 io tho oeooaatlo dotall of Pig. 23 with 
tho plow hlado rotatod off-ooator to tho loft; 

Pig. 23 io too oeooaatlo dotall of Pig. 24 with 
tho plow hlodo rotatod off-eastar to tho right i 

Pig. 3d io o top pUa r'w of o third oahodlaont 
of tho plow aaaoahly ohowlag a oooond altarnativo onhodlaoat 
of tho actaatori 

Pig. 27 io tho top plan rUw of tho plow aoooafely 
of Pic> 20 with tho plow hlodo rotatod dahotaatlally 
of f-ooator to tho right tod tho wiago opoor 

Pig. » 1st partial olovatlonal wiow, shown 
partly la soctioa, takan along ooetloo Una XXVXH-XXVZXI of 
Pig. 20 with tho plow hlado ronovod; 

Pig. 2t io a partial olovatloaal wiow, ahowa 
partly in taction, tafcta along ooetioa lino 2XXX-XXXX of 
Pig. 2d with tho plow hlado roaowodi 

Pig. 30 io a roar poropootiwo wiow of tho oooond 

Pig. 31 io a top plan wiow of tho plow oarrior aad 
oooond oltoraatlTO oafrodlaont of th, tatter* aad 

Pig. 32 io a top plan wiow of tho plow oarrior 
with tho oooond altorattiwo o aaodla o nt of tho actaator and a 
fragaont of tho ooppert fraao. 



(7) 
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the vehicle 
Of pivot pletee 42 

44 (rigs, i* 2, 

to receive a pivot pin 
pivot ■ w mn (not shown) 



i pivctally 
shoot a 
• the ontizo ploo i 
lylcnevapiv 

projecting rearwardly tren a 
and •) . rivet plates 42 on i 
44 and to couple with 
on tho plow wohido. Pivot piston 42 couple with tho pivot 
oeabers and pivot pin 44 i ntai uo nn oct a tho pivot platao with 
tho pivot nonbors in a hlnge-llfee assner. ae in hoot soon 
In Figure 2, longitudinal frsno aosoar 48 

generally wortieally oriontad pivot pin spsrtare 82 
i longitudinal fzana somber 4S soar 

50* 

Plow oarriar 34 has a generally triangular 
54 and a generally trapetoidal lower frsno 54 (Tigs. 2 

roarvardly rron opposing top and bottom sides, respectively, 
of a transverse carrier masher M (Tigs. 2 snd I). 

98 has a pair of vertically 
(•) 
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is Adapt** to 




40 la piTotlng 

M and Xoogitadinal 
with a piwot yia or bolt 



carrier aaabar M baa o ppo sin g loft 44 
nd right 44 cnda (Tiga. a *ad 5). ^rfrwiotin 44 
and 70 «stand raarwaxdly aad gomUy Inwardly 



10 



otS^r from oppoolag anda 44 sad 44 of 

M mad taraiaatn by eoaaoetioa with a olido platn 72, 
54. Slida plato 73 la 



15 



20 



25 



30 



captured la eliding angagaaant otidar a boo* 74 wbien 
project, upward fro. a top surface of latitudinal 
Bobar 40 (Fig. 3). Hook 74 tboa raotraiaa plow blado 30 
and plow carriar 34 fro. pivoting wertically doawardly 
about pivot pia 43 aad tbe aad of fraaa aoabar 4i. 

lower fraaa aoabar 54 may ba a eingle, generally 
txapasoidaa-abapad plate, ortaadiag eea#rally rearwar 
tmrniM carriar aaafcar 5S (Tiga. a aad 5). Cabla 

oat preferably pullaye 74, ara rotatably 

(yiga. 3 aad 5). 

A power rotation device ia prof orably prorldod for 
hcrlaoatally rotatiag plow carriar 34, aad plow blado 34 
vbaa aocatod tbereoa, relative to aapport fraaa 33. Ibia 
rotaUoa device may ba iapiaaaatad ia a aoabar of way., bat 
prof arably iaoladao a pair of bydraalio cyliadara 70 aad 00 

(Fig. 3). Varioua coaaoaly available bydraalio cylinder, 
say ba aood aad cyliadara baring a 3.3 iaob (3.S0 oa) rod 

•ad a 9.33 iaob (33 oa) stroke bavo baaa found to ; 

satisfactorily. Ona of cyliadara 70 aad 30 ia poait 

(») 
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34 balng rotatmbly mated to anpgact frana S3 as 



cylinder 7t la prafarably snantad with Its 
cad plTotally co im a ff fa rt at a laft and 43 of aappoc 
eras nHir 44 (Tig* **• o p poo la g rod and of cylinder 

at a location 74 about nldsay batssan taralnal and SO of 
lcngltadlnal fraao asanas? 4S and laft and «4 of txanawaiaa 
carrlar a— box St. cylladar 40 la lUavloo plrotally 

and a location 01 along tranaaaraa caxxlar acabar 54, aboo* 
aldaay batssan longltadlaal frana aanbax 4a and riant and 44 
of traoavaraa carrlar aaatior 54. 

la anova In rlgaxaa 17-14, ▼arloaa ocanon 
aydraalle powar ayatana nay bo naad vita taa hydraulic 
eyllndara 74, to. tach hydraulic poaar ayataa lnoludaa a 
hydraulic fluid reaarvolr 44, poaar panp 44, control ^airing 
to, and latarcoanectlng hydraulic llnoa, Including 
llna 42 to tha raaarrolr. Bach of taaaa nydxaallo 

TalToa 43 In taa bydraallo fluid circuit an la ooanonly 



vigura 17 ahoaa a ayataa lacarporatlag aiagla 
acting eyllndara 7a and 40 and a spool valva 44. Spool 
▼alva 44 nay ba any of sarloue central valvas ooanonly 
crailabla, Inclndlng a Oraaaa V30 apaa cantar alractlonal 
rlv baring thraa poaltlon, foar-aay aolanold 
4tlon vltb tba apool bloCKad la aaatral and both port 
and naln rallafa far araapla. As daa cxl bad la grsstar 
dataU balov, ragardlag figure 23, an i 

110) 
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left or right rotation of plov blade 30 to a fee 1ml angled 
position, za the aran goai n t of rigvt 17, if the operator 
•elects a loft rotation of blade so, opool nKt 04 directs 
hydraulic fliid tm poop M to the bead and of elngle 
acting oyllnder 00 to c^end the rod of cylinder to. Wiile 
plow blade 30 tbnely zotataa to tao loft, olnglo acting 
cyXindar 70 ia oo a proaao d by this rotation and hydraulic 
fluid ia proaaod cot of oylindar 70, throng* control valve 
04 and return lino 03 to roaarffoir 00. Conversely, if the 
oparater aolaeta a rotation of plow blade 30 to tno riant, 
control valve 04 diracta hydraulic fluid to tao bead and of 
cylinder 70 to extend tho rod of cyliadar 70, rotating plow 
blade 30 and coapreaalng cyliadar 10, which expels hydraulic 
fluid through control valve 04 and return line 03 to 
reservoir 00. 

figure IS above a eyetea incorporating the sane 
spool valve 04 aa in figure 17, hut used with double-acting 
cylinders 70a and 10a. zn this arrangement, ehen the 
operator aelecta a rotation of plov blade 30 to the left, 
control valve 04 directs hydraulic fluid to the head end of 
cylinder 00a and rod end of cylinder 70a. Shoo, while the 
rod of cylinder 00a is extended, tho rod of cylinder 70a ia 
retracted, act sorely coapr e ao od in contrast to the eyetea 
of Figure 17, and cyliadar 70a pulls pice blade 30 ehilo 
cylinder 00a poshee plov blade 30, both ia a left-hand 
rotation ot plov blade 30. Jhllo the rod of cylinder 00a 
extends and the rod of cyliadar 70a retracts, fluid is 
ovpollod from the rod ead of cylinder 00a and from the heed 
end of cylinder 70a. «ho expelled fluid flews through 
control valve 04 and return line 02 to reservoir 00. 
•election of a right-hand rotation by the op erato r 

(11) 
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1 f^ hrt rrtl i U y xmrm tale function vita control t*1t« 94 
directing fluid to the heed cad of oyHed9r 70e and the rod 
ood of cylirler too. Fluid is tboo crpallod froa the rod 
oad of cylinder 70a and too head oad of cylinder 90s, flows 

S through control valve 94, cad xctara liao 92 to roocrvolr 

as. 

figure If chows a systea incorporating the ecae 
oingle-ecting eyliadcrs 70 cad CO ca la figure 17, act uaod 
with control valriag having mi mi inly anowa poppet valves 
10 9«a-d. anon ca operator coloeta a loft rotation la talc 

arri ng aea nt , poppet volves Ma cad Mo arc opened. fluid la 
directed to the heed cad of cylinder CO through valve 9«o 
froa pump sc. A* with the eyctea of figure 17, while the 
rod of cylinder SO extend*, the rotation of plow hlede 3* 

cylinder 7C which flove through valve tea and return line 93 
to reservoir conversely, the operator say select c 
right rotation of plow hlede 30, opening poppet valves 96h 
end sod to direct fluid to the heed cad of cylinder 7C 

20 through valve tea. Chile the rod of cylinder 70 catenae end 
plow hle-le 30 rotates to the right, the rod of cylinder 00 
is coa pro eced, erpelllng fluid through valve Odd and r e turn 
line 03 to reservoir 00. 

Za each of the systeac ahosa la figures 17-10, 

25 hydraulic power puap to la typically not continuously 

energised cad prof archly only runs vhen cctasUy required 
for hydraulic power to novo plow hlede 3d. Sale aiaialses 
the caount of power drawn froa the plow vehicle. 

aa ehewn ia Figure a, a ceeond set of parallel 

30 pivot plates 100 project forward from traasveree carrier 
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102 provided on plow blade 34. Pivot plates IPO n« pivot 
Mbtn 103 are adapted to receive ooaxUl pivot piao or 
bolts (not ahown) which interconnect pivot plates 100 with 
pivot wtmxm 102 la a nlnge-llbe wmr along a riieann, 
generally horizontal pivot aria or "trip* aria 104 (Tigs. 3 
and •). 

Plov blade 30 and plov oarrlar 34 ara tboo 
pivotally inte rconn ec t ed for generally borisontal rotation 
of the plov blada and rotation of the plov blada abont 
boriBontal trip aria 104, batv a an a oanarally vertical or 
noraal plowing poaltlon and a oanarally borisontal or 
trippad position, abova in pbaatoa in rigere 3. Daring nany 
plowing conditioaa, tba lovar edge of taa plov blada nay 
encounter a pretroaion froa a eurfaee to ba cleared, aacb aa 
a parking step, curb, or uneven oavant joint for erasola. 
T*U tripping rotation abort trip aria 104 allova tba blada 
to rotata forward and praaant an iacliaad anrfaca to tba 
protrusion so that in conjunction vitb tba pivotal 
connection of eupport frana 32 vitb tba plov vehicle, plov 
blada 34 will "rasp" np and evar tba protrca lao, rather than 
ranain in tba ganarally vartieal p oai t loa. 2f , however, 
plov blada 3d vara not allovad to trip, a significan t f oroa 

danago to plov aacaably 30 or tba plov vahicla nay result. 

Plov blada 34 la biasod toward tba normally, 
ganarally vartieal poaitlon by trip or bias springs 10S 
which intaroonnact b a t va an plow earriar 34 and tba blada, 
naar tba top of tba blada (Tigs. 2, 3; and 0). At ona and 
of aach trip spring 105, tha springs boob through apartaraa 
rrovidad is spring plataa 104 which extend oanarally . 
vartieally upwardly froa txanavarsa earriar nasbar 50 (Pig. 

I") 
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3) • At an oppo si n g end of each trip aprlng lev, 
hook throoch the eye of aa 07a bolt loo caieh la tan 
extends tbroegh an apertare provided la a piata no which 
projacta reerwerdly free plav blade 30, aaar the top of the 
blade (Tigs, a and J). 9m interconnection of trip a pr laga 
105 with plow blada 30 throooh eye bolts log aliens) 

adjaataaat of tba springs to wary tba biasing 
by tba springs. 

wings sa and 40 ara plvotally oaaaootad with 
10 plow blada 30 at aaeb and of tba blada (Flos. a, 0, and id). 
As shown In Figure 4, oaeb wing 31, 40 baa a blada portion 
112. A waax atrip 113 Is fastsnsd along a lowar odga of 
blada vortlon 113 by fastsaars U3a. Fasteners 113a are 
noantad In apartaraa which nay ba along 
13 vertical adjastnant of waar strip 113 to 1 

along Its lowar odga. wear strip 113 Is prafarably aada 
fron ultra high nolacalar walght (UBOf) polyethylene, bat 
nay bo of any notarial, saltabla for protoctlng tba wing 30, 
40 fron excessive waar. vertically spacad apprr and lowar 
20 pivot cleaves U4, no ara provided along a roar odga 11* of 
blada p ortion 113 (Pig. a) • 9***t alsowaa align along a 
ceancn, wartlcal pivot axis 130 e> that a aoaparating plow 
blada plrot slseve 123, provided on oacb and of plow M i m a 
3«, nay ba intarpoood botwaan tba pivot sleeves 114, 111 for 
23 pivotabla connection of oaeh wing 30, 40 with plow blada 30 
(rig. 7). Bach of tba tares pivot sleeves 114, no, and 123 
has s g enerally centered and vertically oriented bore which 
aligns eoexially along pivot axis 120 anon pivot cleave 133 
la Interposed between pivot a l ia s es 114 and 110. a 
30 corresponding pivot pin 124 is I n se rt ed tarsssn pivot 



U4) 
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* via, bias spri* «• to to 



— «rt • cloood pcltloe **r*in th. wiogo 
wiwa >•» 40 ****** 



, ext. pic ttodo so, a 



10 



15 



rT^^to.*.to«U^T 

u «a«fe octaollj oxtoad to*oo*dl7# 

•■"-tst.— « • — —.tel. 

"P"*** to— U . 1. towod W • 

«ld^«t of • Pi— •* of rod toe* 

pl.f otock 133 «* »« * rt4- ^L-wd to 



— t«o oioo- t pl»t. toe* 133 oro oxi««fd to 





e.tlo. an .ppro*i-t*T 

, ,<a*a la ooco plot 



- •" 041 ".L^T— o— — — 



pUt. 132 to 0«POOO • P** 1 " 



„ ii witb tbo trip oyrtofo 104, wU* 
of rod 130 «>■ *" _ . 

^ ~ — ~ - 

iBtttCOB ^ , . M toit: 13t !• provided to 

pic* *>!**• 3* (Fig.. a=^ 7 >- ^ 

allow protwion *»j f arms 

». pair of P«to- - ^ ^ 

x „ loo ^j^Ltto. Mf M « ootoido 

^ plirtr -to, P-ti- to*. - P-J-t 
" ^1 ^^3.. 40. *7COd Pi-* Oto «0 «Tto.. 
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1 2, 4, tad 7>. «*ch viag 3t, 40 ai^ta roLtad to an opaa 
position in which tho viaga project ia aanarally oppoolta 
directions, my from aaeh other, sad affectively extend ttM 
length of tho plow blade 3d, by pallia? projectiag aada 14d 

5 of the am 143 toward blade carrier 34 (71a*. 3, a, 7, oad 
Id). 

Alternatively to plow vlago 30 aad 40 aa deecrlbod 
above, aa all plaatlo viag say bo need aa eaowa ia Figaro 
30* ' Tao all plaatlo viag ia praf arably aada from tm 
10 polyethylene, but aay bo aada froa e*y suitably durable 

plaatlo* Aa shown ia Figuro 30, tao all plaatlo viag baa a 
plaatlo blada portion 113* faataaod by boltiag or rlvetlag 
for oxaaplo, with a acuatlag plato US* caper aad lowar 
pivot alcoves 114 \ lid* ara provided along a roar adgo of 
15 aooatiag plata 115. viag araa 143* oxtaad aoroaa aooatiag 
Plata 115 aad projoet rearward, bayoad viag pivot axla 130». 
araa 143* aay alao oxtaad forward ovar tao ootaida aarfaoo 
of blada portion 113* for additional atiffaaiag aa required. 

fello a aoabar of dovlooa aay bo aaployod to poll 
20 tho wiaga 30, 40 froa tha eloaod pooitioa to tao opaa 
position, tola la praf arably aoooapllabad by cabling 
oo nn o ct od with oach ara 143 aad aataadiag along tho book of 
plow blada 3d to oagago pulleye 70 aad attach to 
fraao 33, preferably at tha aada 03 aad M of 
44 (Pig. 3). Specifically aa lllostreted ia Pigaroa 3, o 9 
13, and id, a first laagth of eabla ISO ia Doaaootad at a 
f irat oad with araa 143 of loft viag 3d at aada 144, oxtaad 
to aad arooad pollers 7da aad 74c, aad axtaada to loft and 

loop 153 ia foraod at tha aacond aad of oablo 150 for 

Cl«) 
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flag tha oablo with a pry bar. Uhavloa, a noiaul 
laagth of oablo 154 la coaaoetod at a first aad vita im 
143 of right wing 40 at oads 144, oxtaads to tad around 
puilays 7€h and 74d, and la eoanactod by a conditional 
s f astoaor soar a soooad oad with tho right cad 04 of support 
fraao eroaa aoabor 44. X snogging loop 154 la also provldod 
at tho ooooad oad of oahlo 154. cahlao ISO aad 1S4 aro 
claapod togotbor vith eahlo olaapo 144, profarably 
tho eahloo 150, 154 aaar tho polity* 74a, 74b, 
10 pulloyo 70a, 74b and tho pulloys 74o, 744. 

Aa shown la tho flguros, apoeifloally riguro 5, 
thio routing of cabloo 150 aad 184, la eonjunotlon vith tho 
positioning of pulloyo 74a aad 74b plaoao tha oabloo running 
gaaarally paraxial aad oloooly adjacoat to trip axis 104. 
13 Shio rolatloa b ot v a an oabloo 150 aad 154 aad axlo 104 

aialalsoo any potoatlal to dlalodoo tho oaalao ISO, 154 froa 
tho polloyo 700, 74b or to unduly otraoo tho oabloo 150, 154 
vhon plow blado 34 trlpo aad rotatao about trip axlo 104. 

wfallo thlo apoelf lo routing of tho oabliag la 
20 shown la tho flgoroo aid dooc r lbod, altarnatlvo oabliag 
axxoagoaoata win bo apparoat to thooo who practloo this 
Invoatloa. Ono say run a first oablo batvooa tho slags 34, 
40 oad a ooooad oablo botsoaa tho oads tl, U of support 
rrsao erooo aoabor 44 vith ttooo two oabloo roatod to 
39 latoxooaaoot ba tvaaa poUoys 7to aad 74b fa 



not limit tho soopo of tho invontlon vhloh is doflaad by tha 



•oforrlag now to Flguroa 3, 7, aad f-u, a 
30 latching a o chanlaa , including a Utah ara 154, a viag oleood 
stop plato 140, aad s latch ara guido also* 143, is prorldod 
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on the aor of plow Mate 3« adji 
to lota* tho blade wiaga 1b the clc 
XS« la o generally a" iho|tfl aeaal 
br.ying opeer aad loar fUaee plata.1 1M wit* an 
Intaraaootlng web plete let aldiat tho flange ptatoo 104 
la apnea ond generally parallel ala&iaanip (Ma. t. 10, 
udU). 1Mb noogo ploto lo» lo o^otootlolly Idontlool 
brria, o firet epestea 170 aor oao oao ITS, o cloned eta 
notch 174 defined aldway along a forward aeiag edge, and a 
•ocond aperture 170 noar a ooeeod and H0. a cabin 0 
Ita aatanda botnooa the too flange platan 1M ond in 
positioned la allgnoont with oooond operate 170. 
ita nor bo a nhort Waga of otool taking, xoaad bar etoek, 
or tho Ilka welded or othosvioo catmint ad botnooa tho flange 
i5 plotoolM. * wiag opoa atop ltd lo aooatod oa oa oatoldo 
nrfaoa of oaeh flaacjo plana ltd. aa otopo ltd allga with 
•acb otbor aad projoot generally away froa aaeh othor. 

A plat pin or bolt Iff piatally oeoaoeto latch 
in 1M at lta flxat aad 171 botwaoa projecting oado 14t of 
tho wing arao 143 of oaoh blade wing It aad 40 tPig. »)• 
Latch aza ltt ontoado aeroaa too back of plow blada If 
wing oao 141 ond lo poaltlaaad la guide block Ita. 

further to tho cabling daocrlbad above, tho 



as 



platebla caactioa botaa tho Utah oa. ltt aad win, 
ana Ida alao prof erafcly eeraa a taa ii unmntlw, point for 
eablao 150 aad 154 which, acta particularly, aa paf aably 
pooltloood botwaoa taa nppcr oad lowor Oango platan ltd of 
ns ltd. ao cohlaa 150, ltd 
ran ltd, botw aoa taa appar i 
30 plataa ltd and pat ooblo aaa Ita, with tho cabla 130, 
154 pooltloood botwoa plow blada 3d and cabla abaca Ita. 

<») 
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latch an 1M p e t iti o n ed la guide block let, the oeblee 
ISO, 1*4 extend throogh guide block lis. 

A guide block its projeeto reerwardlr from the 
book of plow blodo If boot eeeh of tho loft oad right cade 
of plow blodo 30 (Plgo. 3, 7, 0, 9, 13, oad 13). boa guide 
block 1*3 fnolatoo generally parallel oad opoood opoxt upper 
oad lower plotoo 100, o deflector ploto lto oactoadlag 
geaerally perpendicularly bctaooa appor oad lover plotoo 
ltt, oad o ooblo cheeve 103 loootod ot oao oad of deflector 
ploto 190 oad oloo extending goaorolly porpoadloolorly 
bctvoca uppor oad lover plotoo lot (rlgo. 13-15). k 
refdner pla or bolt 194 lo provided for rotolalag loteb ora 
1st la guide block 1*3. lotolalag pla 194 lo pooltloaod la 
oloto 190 la ooch rif too upper oad lovor plotoo lot. 
attaining cpriag* *tt ore provided at ooch of too oppoolng 
ondo of rotolalag pla 194 to blao the rotolalag pla oad la 
turn letch ora 150 toward plow blade 39. A pair of oprlag 
blocks 300 ore provided oa oech of the appor oad lovor 
plotoo ltt. aetelnlag oprlago itt boor ogalaot blocko 300 • 
for bloolag rotolalag pla 194 toward plow blade 30. 

Za operation, cables 150 and 134 are preferably 
ollghtly clock whoa plow blodo 30 Ir la the centered or o 
goaorolly centered poeltlen (Tig. t). *e plow blade 30 lo 
rototed off-center to the right for example (We;. 13), 
polloyo 7 to oad 7Cd novo tovord tho loft of loagltadlaol 
frame aoabor 40, polling right cable 154 tight while loft 
coble 150 further olockeno. aovever, olaoo oobleo 150 and 
154 ore tied together by coble clampe 14t, tho tightening 
right coble 154 oloo polio o portion of loft ooblo 150, 
between ooblo olampo 140 oad loft blodo wing 30, tight, Ac 
plow bl - 36 lo rototed farther off-center (fig. it), cable 

<!•> 
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194 and the portion of eabla 180 continue to tight**, 
pulling blmtm wlnga 30, 40 egalnet tha biasing fwot of 
apringel24. beoaeee cablee ISO end 1*4 re* through letch 
ma ist and fluid* block* 142 and fcrtww cable rtam 140 
and 192, the eecend and 100 of aech latch an 190 ia polled 
eway free plow blade 30, ageinet the hiaela* fotoa of 
apringa iss acting egainwt pirn 104, pulling cleaed atop 
aotehca 174 away free oloaad atop plata 100 and sal* elng 
latch ana 190, aa tha oablaa ISO, 194 tighten. Vhlla plow 
blada 30 continue* to rotata re b at e * ta ll y away trow tha 
cantarad poaition, pulley 74d continue* to pall on right 
eabla 194, in tarn pallia* on both cablaa and both wing ana 
142, and rotataa tha blada wing* 30, 40 to tha opan poaitlon 
(Tig. 10). Tha cxtennion of wing* 30 and 40 t* tha opan 
poaition ia limited by wing opan atopa 104 en g a gi .. g tha 
upper and lowar plataa ISO of guide block* 143. 

Thi* procaaa rmmt ltaalf aa tha plow blada 30 
la raturnad to tha cantarad poaition, pullay 70d awing* back 
ovar and adjacent to longitudinal free* sawbar 40, and tha 
right cabla ia ralaaaad to it* aladua ad poaition* la right 
eabla 1S4 la ralaaaad, tanaion ia cablaa 190 art 194 palling 
on tha blada wing ana 142 ia ralaaaad and wing biaa aprlaga 
120 pull tha wing* 30, 40 bach to tha oloaad poaition. 
Farther, tanaion ia raliawad ia cablaa 199 and 184, tha 
oablaa elacken and retaining apringa ISO biaa retaining pine 
194 in each guide block 103 toward plow blade 30, relocking 

with deeed etop pletaa 140. 

in tha alternative to tha oabUcg ISO, 194, 
latching neenanian, inoleding latch ana 300 and euiae 
block* 102, and lower plow carrier free* nanber SO with 

(SO) 
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pulley* 7S, aa actuator 
for opening and closing vines 3S, 40 

responsive tO the position Of plow blodS 34 relative to 

support trw 33 aay be used, ■warding to this alternative 
eanodiaent, shown la Figures 31-33, etch of a pair of 
hydraulic cyliodero 310 see a head and pivotally oonnoated 
via support plataa 3U and pivot pla 3Ue with plow blade 3t 
aad baa a rod end pivotally ooaneoted via pivot pla 313 vita 
wing « 1« of each wing *s aad 40 (71a*. 31-33). 
Winder* 3X0 preferably 1.4f inch (13.17 en) stroke 
double-acting cylinders having a 1.30 inch (3.8 oa) rod aad 
a 3.5 inch (4.35 ea) bora, however, tboaa who praetloa thla 
invention aay f lad other ooneoaly available hydraulic 
cylladara to parf era satisfactorily. 

Cylladara 310 ara ooaaootad la parallal through 
hydraulic llaoa 313 aad 314 with a spool valve 31S (Fig. 
33). As with .pool v*lr* u, dUcus— d abor«, spool Yalvo 
aid aay oa aay of various eoatrol valves ooaaoaly available, 
Inrlndinj a Oraaea V30, opsa osatsr dlreetloaal eoatrol 
valve having three-position, four-way aoleaoid operstloa 
with the spool blocked la aeatrsl sod both port aad aala 
rsllefa for eaaaple. aydraallo field la supplied to spool 
valve 310 through puap M aad a propertloaal divertsr 330. 
Hydraulic fluid returning through spool valve aid froa 
cylladere 310 peaeee through filter 333 to reservoir 
•pool valve ais is also eleotrieaUy ooaaeeted with a pair 
of oaa operated liait switches 33< aad 33t vhleh are vlred 
la parallel aad felloe osas 330 sad 333, respectively, 
provided oa elide plate 73. 9m Halt switches are 
preferably eeether proof aad aay «ueh be double pole, single 
•© siagle pole, 

(ai) 
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circuits, such ulatte Mic r o Saitoh teas 
proof limit switch modal ia&-€. 

M ahovn la Figurs 33 # the limit ewitonee 224, 33S 
are oonaoctod with an operator switch 334 which also 
oontxols tho hydraulio circuit tad spool valve 04 for 
controlling rotation of plow blade 54. Operator ovitoa 334 
Bay bo any of various double pole, double throw evit 
vhlea aro in— mil j available, including tJ 
nodal tSll-JQ. While the blade rotation hydraulic circuit 
of Tiiore 17 in ahovn in figure 39, the circuits of Figures 
15 and is, or other ooanonly Known hydraulio circuit* 
earring the ease function, may be eetiefactorily substituted 
in 71guro 22* 

Zn operation, plow blade 34 ie angled left fron 
the centered poaltion whoa an operator aanipulatoa switch 
234 to a left petition »t«, energising ooil 234 of valve t4 
to direct hydraulic fluid to cylinder 00 through line 234 
(Fig. 32) . Manipulating switch 234 to the left poaltion 
also energises contacta 240 and 242 of the Halt ovitehee 
224, 220, reopectively (Fige. 22 aad 23). aaile plov blade 
34 avinge left, elide plate 73 avingo cane 330 aad 233 peat 
limit ovitehee 324 and 324, respectively, twitch 224 
follovo cam 232 toward elide plate 72 aad he aps ite oontact* 
open, but switch 224 follovo earn 230 away from slide plate 
72 and olooee its cootaota. tamo, ooil 244 of spool valve 
214 is onergiied through limit switch 224 as the limit 
switch follovo cam 230 aad spool valve 214 directs hydraulic 
fluid to the rod end of cylinders 210 to retract the 
cylinder rods and rotate the wings 34. 40 to tarn open 
position. Flow divider 330 is preferably adjusted so that 
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tbo riagu 40 will folly opoa prior to pl«"» *>*•*• *• 
boiag folly aaglod to too loft. 

«bo plow blodc 34 aay bo rotated to tbo right from 
too loft pooitloa by a o nipnl o tHif oporotor ewitoh 334 to o 
right pooitloa oof oaorgloo ooU 344 of wolwo M to 
diwct hydroalle flwtd to eyliador 70 Uuoogh lloo 343. 
with oporotor ewiteo 334 la tbo right pooitloa, ooatooto 350 
and 3S3 of limit ewitehae 330. 333. xeopeetiwely. oro oloo 
«aoxaiso£. Olaoo tbo ooatooto la oviteb 330 oro oloood, 
coll 394 of opool toIto 310 io boo oaorgiaed oaf opool wulwo 
31< dlroeta hydroulio fluid through liao 3U to tbo hood oad 
of ooeh eyliador 310 to ortoad tbo eyliador rode oad rototo 
tbo wiago 30, 40 to tbo ol oood pooitloa. 

whiio Plow blade 34 owiaga right to tbo 
pooitloa. olido ploto 73 ooiago ooao 330 oad 313 p«ot Halt 
owitcboe 310 oad 333, reopoctiwoly. foiteh 330 dooa not 
•Aoago era 333 until plow blade 1« awiaga port tbo ooatorod 
pooitloa to a right oaglod pooitloa. tboo tbo ooatooto of 
Mitch 333 roaala opoa eatil oftor tbo ooatorod pooitloa la 
obtolaod. aoweror. ooitob 334 folloM ooa 330 oad fcoopo lto 
coatocto oloood uatU plow blede 34 
pooitloa. waoa plow blado 34 rototao to o 
eoatorod pooitloa. owlteb 334 followo era 330 toward olido 
plot. 73. oponii* it. oootocto. Shoo, la tbo goe«retly 
eoatorod pooitloa. aoltbor ooU 334 or 344 of aoleooid walvo 

29 

314 oro oaorolaod. 

•Sbo plow blado 34 aoy ooatlaoa to rototo to tbo 
right or iaitiolly bo rototod to tbo right troa tba ooatorod 
pooitloa by bewiag tbo oporotor owlteb 334 la tbo right 
pooitloa nt". Sale eeeigiaee ooU 344 of ooloaoid welwo »4 
30 to dlroet hydrouiie fluid through liao 344 to eyliador 73. 
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1 odi pair of rod meebcra ait and 340 (Pigs. 31, a?, and 

Xa this embodiment, support frame longitudinal 
frasa member 48 boa an estaaaiGa 370 *hlch project* forward 
5 beyond plow carrier traaeveree carrier member S4, through a 
ale* 373 (Figs. 29 and aa). One end of link 274 la 
plvotally connected with longitudinal frame aaatm 44 at the 
and of extension 370 ay a pivot pirn 374 or the Ilka (He*. 
33 and at), link 374 extends loaxnatd from pivot 374 to a 

10 elide pin 374 , which la located la a slot 303 (fig. 34). 

aiot 303 hae a generally forward/rearward orientation and la 
formed la each of aa appar flange 304 aad lower flange ata 
of a generally rearward extending channel portiaa at 4 or 
lower frame member of plow carrier 34. 

13 Beceuec the left and right portioaa of the 

actuator are aubetentlally mirror iaagee of one another, 
only one elde of the actuctcr will he dlscaaeod below with 
the understanding that the dlscueoloa will apply equally in 
mirror image to the other aide of the actuator. Toggle arm 

20 3*3 ia aa elongated meaner having a notched and 30 J, having 
a eeoend end 304 opposite notched end 303* aad being 
plvotally mounted ia channel portion 390 by pivot 310 (Fige. 
31 and 33) • PJvot 310 of toggle arm 343 ia of feat toward 
notched end 303 to define a relatively aJrcrter lever arm 

29 between the pivot 310 and notched end 303 and a relatively 
longer lover arm between pivot 310 aad -second and 304 ao 
that motion of notched end 303 ia amplified at aeoond end 
304. 

aeoond end 304 of toggle arm 343 is ia term 

30 cccmected with a abort lever 313 of boll crank 344 sy a pair 
of link platee 314. link platee 314 are pool tinned oa 

(25) 
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opposing aidoo of Mflb of tooglo am 

oandwlch tbo toggle om ca 

partner, link plotoo 314 ore pivotelly 

with toggle on aaa end pivotelly 
«nd witb abort low 312* 

9*11 creak 204 ia en eeeenbly of abort lever 312, 
a pivot chart 314, end a loag lovor 310. me nee of abort 
lovor ail and long lovor 3lo provide* enpllflnotlwi ot aa 
and sao of lot* lovor 310, away from f ivot abort 314, of 
action transferred froa link plataa 314 to abort lovor 312. 
Ball crank 344 ia pivotelly ■canted in trennveree oarrlor 
aanber 30 vita long lovor 311 ertending generally forvnrd 
beyond traaovoroo earriar aaaber M throogb a olot 330 (Tig. 
39). Pivot oheft 314 extend* gonorally vpverd froa abort 

laver 310. 

Long lovor 314 my ti*e a hab portion 322 whieb io 
kayad to abaft 314 by • **T "4. Long lov . 310 io 
eoiinected at ond 320 to rod aoabor 200 by link plotoo 324 in 
tho aano aonnor that link plotoo 314 intercemect togglo am 
242 and abort lovor 312. 

Bod noabor 200 ortonda acrooo tbo book of plow 
blade jo toward wing 40 (Tign. 24 and a?). Pnrtber, rod 
aaaber 200 oatondo eoeaialiy along trip aria 104 to ovoid 
any tondaney to bind wbon blado 34 io trippod and rotatoa 
forward ond downwardly aboot trip enda 104. mm, rod 

„ r - 390 io aoot prof orably tbo bingo pin mich 
jjjtoroonnocto plow corrior 34 and plow blado 30 
pivot platan 100 ond pi^ot aaaboro 109. OhUe rod 
390 noy bo toraioeally proloadod to biaa bSado 34 toward ita 
ncrippod vortical peeitioa, trip apriaga 10S ara prof orably 

<24) 
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uood for thlo pnrpooo aa doooribod tint** oad rod n nor 3»o 
1. prooldod with • aoiool joint Jit to mid torolonal 

loading (Fig. M). 

M Mbor J»o io latorooaooctod with wiag 40 by a 
link 330 (Flga. 36 aad 37). Ida* aao la plootally ooaaootod 
•t ooo tad with olng ara aod 144 aad at a ooooad oad 
eppooit* tho cm oad, with rod aanoar 290. flutter, ooiool 
jolat 333 (fig. a«) aay laoorpctato both tho ooioal jeiat 
function oad tho piootal eoaaootioa with link 330 In o 

•Inglo fitting. 

la eporatlon of tho ooooad oltoraatlvo aobodlaant 
of the aetaator iaclodlag tho aorloo of ■ o rtmilral liakegee 
juot doocrlbod, plow blodo 3i nay bo rototod froa o 
generally ooatorod pooltloa (Tig. 30) to oa of f-ooator or 
aagled pooltloa (Flo. 37) by oporotioa of eyHadere 70 oad 
•0 an dlocaoood abooe. W»ile plow blodo 30 la rototod 
off-center toward tho right for onaplo, cheanel portloa 3»s 
.ovoo to tho loft of loagltadlaol fraao aoabor 43 oad tho 
iatereonaectiea botoooa link 374 oad loogltadlnol froao 
„ wtTTr ,0 eottooo olldo pia 373 to asee rearward reletlwe to 
•lot 293 oad oooh of toggle azao 330 tad 333. Shea, ohUo 
slldo pin 373 novoo rearward, lta latotoooaootlea olth ooeh 
of tho tamo orao 330, 338 rotatoo togglo era 330 elockwiee 
and togglo ora 333 oooatarolodBrtoo whan wlewed (m abowe. 
tarceeaeetloa of togglo asm 330 olth boll oraak 334 la 
rotatoo boll crank 334 la a elockwiee dlroetloa. 
U*~i~. ball oraak 331 la rototod la a oooataroloekaloo 
dlroetloa by togglo aa 333. fao rotation of oa* of tho 
boll eraaka 334 oad 33« polio rod aotfwra 333 and 330, 
TwepoctiToly, la-ard, taoaid «ca othor, aloag trip «da 
104. tac* of tho rod aaabora 333, 330 la tarn pall oa tho 
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viag am «nd 14* of its tooooottoo viag 39 and 40, rotating 
viago 39 sad 40 to tho e^a t-rltlno 

notating plow blada M tm o right 
position toward tho oontoiod position 
tho operation just doocrthad vith 

9 fnmUy wtvazd to olooo vises 99, 40. 
tatlon of plov mlote 30 post too notma 
poo it ioo toward o loft oaglod position i 
10 portion 390 to too right of 

with tho rooolt toot alldo pin 279 io i 
in olot 293 by link 274 vith tho oavo rooolt of tho viago 
99, 40 boiag rototod to th 

rolotlvo to rotation of plov hlodo 34 to o right i 
15 position. 

«bo abovo doocriptioB io 
prof orrod oohodiaonto only, it vill ho 
okiXlod in tho art and to th 
that tho oobodinonta of tho 
20 aodifind, Inoloding oodifioatioo to sooiaaloto tho viaoo 30, 
40 ladopondoatly for tho hoot offoet ondor vorioos 

oponing only tho tralllag viag vith 
ving oloood or only partially 
hlodo 3d io rototod nbflt« 

tho droviago oad daocribad ahovo oto oaroly for illaotrntlvo 
not iatoadad to liadt tho ooopo of tho 
indofiaodby 

■ to tho priaftl#l^ of ; 

30 
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of tb* iarwUoa la valoa 
•xcluaiTO property or prirtlava !■ 
follow. 

1 a 
i Min lalngi 

*«blcl*, Mid 

5 ▼aalolo along a longitudinal oaatarllaa of tha vaalela, ud 

aaid aopport frat aorta? * loagltadlaol ojdo oriontad 
caaarally parallal with tha vonlclo oantarllaat 

aa alongatod plow alada baring too oppoalag and* 
aad pirotally oonooctod with aaid aapport fraao for 

10 oanarally aoriaontal rotation of aaid ploo blado batvaoa a 

ooatorod poaitloa vita aaid plow alada oriontad oaaorally 
parpg adicalar to aaid ospport fraao loagltadinal «xia mad a 
Bttoaor of aaglod poaitioaa vita aaid ploo alada oriaotad at 
an angla rolatlvo to aaid aopaort from loooitadiaal arta; 

13 a pair of plov alada viaoa, oao of aaid pair of 

viags aaing pivotally coneactad vita oaa aad of aaid plov 
alada aad tao otaar of aaid pair of vlago baing pirotally 
ooaaaetad vith aa oppoalag oad of aaid plov alada for 
rotation of aaca aaid visa batvao a a olooad poaitioa la 

20 vnicb aaid viaoa projact oaorxaUy farvardly, aaid viaoa an 

said ploo alada daf lalag a oaaorally V anapod aaaoobly ia 



motorial vith aaid plov aoooAly, aad aa opon poaitioa la 
aaica said viaoa projoct ia oaaorally oppoaita alractiona, 
35 avay froa oaoa otaar to oxfostlroly ortaad tao loagta of 

said plov alada ao that aaid viaoa fasilitata wring 
to tan aid* of tao plov aaaoahlyf oad 
(20) 



i 



to taa position of aaid 
plov kinds ttUtin to aaid sapport ttw Dec rotatlaa at 
Issst ana of aaid viaaa n ataa aa nU clm i poaltioa vfcon 
la nb^ntUUy la Mid aaatarad position 
Mid span portion vhaa Mid plow Had* la 



•a- 

pleL ■■■■tily aofiaad la olaia X 
a iaoladaa at laaat aaa oabla 
at laaat aaa of aaid viaaa vita aaid aopport frana far 
polllaa; at laaat ana of aaid vinos lata aaid apaa poaitiaa 
* vaaa aaid plov blada la rotatad aobatantlally away froa aaid 

cantarad position. 

-J- 

l tba plov aaaaaoly daflaad la olaia a vaaroia aaid 

iaoladaa a f irat oabla portion oparctivaly 
•aid ana of aaid pair of viaaa vith aaid 
and a aacaad oabla portion oparativaly 
5 iataroennactiav aaid otbar of aaid pair of viaaa vith aaid 

•upport frana, aaid firat and aaoond oabla portiona pulling 
both of aaid vinos to aaid opoa poaltian vban aaid plov 
blada la rotatad aabatantially i 
position. 



ia olaia a 



pool t1 on. 

&• plov aaaaaoly dafiaad ia olaia 4 
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la aaid eloaad poaitiaa «bM amid plow mlada is 
•mbatastially la ni4 onUnd poaitiaa and for ralaaalag 
aaid wings tram Mid olooad poaltloa mmsn aaid plow blads la 
rotated aabatantlally away team said oaatarad poaltloa. 



iy daf iaad la claim f vhtrtia Mid 
plow alada ia plwotally eoaaaotad with aaid support trams 
for rotatloa of aaid plow alada about a amorally aoriaoatal 
axis astwaaa a normally paaarally ▼srtloal poaitiaa and a 
generally horlseatal poaitiaa, and tma plow assembly further 
iaolmdaa trip biasing maaaa for biasing aaid plow alada to 
aaid oaaarally wartieal poaitiaa. 

-7- 

Tne plow assembly daf iaad ia alaia « farther 
including a powmr rotation device for rotating aaid plow 
alada aatwaaa maid oaatarad poai t iaa and aaid angled 
positions. 

-a- 

tma plow aaaaably daf iaad ia alaia 7 wasrela aaid 
powar rotation darioa ineladaa a pair of hydraulic 
cylindara, ena of aaid eyliadara baiag poaitionad along a 
f irat aida of aaid aapport fraaa aad ooa n a ot a d batwatta aaid 
support fraaa and sa>d plow alada, a eceoad of aaid 
cylindara baiag poaitionad along a aaoond aida of aaid 
oproaita aaid aaa eylimdar aad i 
»«t fraaa and aaid plow blads. 



tma plow aaaaably aaftmad ia.olaia a 
aaid plow alada ia piwataUy aaaaaotad vita 
raaa for rotation of aaid plow alada about a 

131) 
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gaMXftUr barUental axis b st oao* a wocsall» gassrallr 
» Mrtloal position art » 9*~™"* bortsostM pssltiow 

th. plow asoMbly turtnor inoludM trip biasing 
mm for !»U*lng »U plow bUd. to nU »««r«lly wortionl 
peaitlmi 

Mid oabla hu a tint portion sxtonding bo* 
10 aM of Mia wings and anid nopport fswsa sad » ®«*»* 



MtMdiO, bWtWOM th. OtbM Of S*d Wi*. «- 

Mpport fraM» ood 

e f first and moom onbio portiMn io 

pooitionod odjocont Mid boriiontal asia. 

-10- 

plow utobly dof inod in doio t fartbsr 
ladling o po~r ration ddvieo for rof tin, .old plow 
M mo botM« ooid oontorod pooition ood Mid an*lad 
pooltioM. 

-li- 
ft. p iow MMobly «f inod lnoloi-10 sbaroln «W 
pe^rur rotation dovic inolodos « P*ir of bydwOio 
eylindoro. on. of cylisdar. ^ peo'tioood Ion, a 
f irat oido of ooid support frmn. and oonnoetod botwo 
txtw* and Mid plow blado, » oooond of aald 
Clind— b*ng portion- C a s~— of s*d 
i opposite Mid mo cylindor and 

, «ad Mid plOWl 

.12- 

no plow assosbly dof inod in olaia 1 wbarala said 
MtMtorssoM inolsdM at loast mo oabla ooMMtod with 
mm of oaid pair of wings and Mid sopport frsM tor 
pollia, Mid wing, into ssld opsn po*tio» wom Mid plow 
blads is rotstsd into ono of s^ angloi 

(33) 
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Plow aaaaably daf laad la elala u vh^m Mid 
actuator nut rotataa Mid vinga aobataatiallr 
■Holtaaaaaaly batwaa. «14 olo^ aad aaia ooao pcoitloaa. 

-14- 

piow UMbly tetlMd la elaia i *t,araia said 
i farther lacladaa a Utah far latealag aaid 
wiaga la said eleaad poaitioa whoa aaid plow blada 1, 
«*otaatially la aaid altered peaitiea aad for relaaeiaa 
••Id wiao. frea Mid oloaad peaitl«i whea .aid plow blade 1. 
rotatad eaaoteatlally may fro. aaid oeatorad poaitioa. 

-15- 

»e plow aaaaably defined la elaia 1 
plow blade la plvotally ooaaeeted with aaid 
for rotation of .aid pic .Ud. aboot a «««rall, bortaeat* 
•xi. between a aoraally aeaorelly wartloal poaitioa aad a 
generally herlaeatal poaitioa, aad the plow aeecafcly farther 
lneladwa trip biaala, aa. for bUaiag .aid plow blada to 
••Id generally vertical poaitioa. 

-la- 
st* plow aaaaably defined la elala 1 wherein .aid 
ac tu a t o r aaaaa laclado a a aorhiuli al power aumui aa d a 
control for aaid »>-nlTtal power ooaroo. aaid powar ooareo 
being eoaaaetad with at l^ or* of .aid pair of wiao. for 
■•nipaiatlag .aid aaa wing , aaid apaa aad dww 
poeition. la reepeaae to aala rottralf aaid ooatrol being 

taa poeltlca cf aaid plow blada relatlr. 



to m,u mmm& ts*a». te aa apaa eignai to aaid 



1 Mid plow blada la rotatad 
*T fttoa aaid oaatarad poaitioa ao that aaid 
«t laaat aaid aaa wiag, aad 
OS) 
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for ooadlng a clooo signal to sold : 
vbcn ooid plow blado io so Jw ftantlal ly ia 
position oo that aaid M O h i fltffl 
lout aaid ono wing. 

-17- 

Tbm plow aaaoably dot inod la olala Id whoroia 
aac honiool powor oouroo inolodoo «t looot ono hydraulic 
cylinder interconnected between eeld plow blodo and at loaot 
sold ono wing. 

-lo- 
tto plow aaeembly dof inod la ©lain 17 wherein eeld 
mechanical powor eooroe inelodee aald ono l*drenlio cylinder 
intorcosnoetod between aaid plow blodo and said ono wing and 
o ooeond hydraulic oylindor intoroonnootod batwoon aaid plow 
blado and the ether of aaid pair of wings. 

-1»- 

tno plow aaooably dofinod in alein 1 whoroin aaid 
octuator moons includee a oorioo of linkages operatlvely 
interconnecting at laaot ono of aaid pair of wingo with aaid 
support frame* 

-20- 

tno plow aasonbly dofinod in claim 3J wbsroin 
octuator moons further inolodoa a rod aonbor operetlvely 
«mnecte« botwoon sold ono of moid pair of wings and aaid 
oorioo of linkages. 

-21- 

tno plow assombly dofinod in claim 20 wherein 
plow blado is pivotally cownoctod with aaid 
for rotation of aaid plow blado about a | an rally 3 
axis botwoon a noraally fmojoraUy Tortioal position and a 
oonorally borisontal position, and tbo plow 

(34) 
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laoladao trip blaalaa aoaas te blaaloa aald plow blada to 
Mid f«MtiUr voxtloal poult ten, 

-22- 

*bo plow imlily daflaad la olala 31 aaaraia Mid 
rod Mbir artarJa ooaxlally aloof Mid aoriaeatal axis. 

*aa plow ii i tly dtTlaod la olala 1 waoroln Mid 
actuator am lacladM a flat aoriaa of aocfaaaloal 
llnkaoaa oparttlvaly latarooaAactlr? oaa of Mid pair of 
vinga with oald support frao aad laoladao a aaoond sariM 
of BachaalMl llakaoas ooaratlvoly lstsrooansctlao a oaooad 
of Mid pair of wiaga with aald support traaa. 

-14- 

Tba plow Maaably daflaad la olala 23 saarola aald 
plow blada la pliotally ooaaaotad vlth aald aappaat fiuas 
for rotatloa of aald plow blada about a ooaarally horlioatal 
axis botaaaa a aoraally goaarally vortical position aad a 
ganarally borltoatal poo l t 1 m, aad tha plow aaaoably furtbar 
laeludaa trip biaslag aaaaa for biaslag aald plow blada to 
aald aaaarally vartiosl position. 

-15- 

rtm plow aaaoably daflaad la olala 24 vfcsrsla aald 

o?*ra ti 7ml y ooaaaotad hstassa Mid oaa of aald pair of via** 
aad aald f Irat aorlM of asohsaiaaJ llakagoa aad a aaooad 
rod aaabor oparatlvaly ooaaaotad botwM a Mid aaooad of aald 
pair of vlags aad Mid aaooad ssriaa of aacaaaicaJ llakaoas 
aad wharaln sac* of Mid f Irat aad aaooad rod aaabara oataad 
coaatially along aald boriaoatal axia. 



(35) 
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-aa- • 

Mi altfc a *a*icl* to 
x wioaad — 1,17 £or ~ infl1 
* * r , — a mfiM to bo olooiomV mm^**** 
^.WrtUtt*'^ 

a oopport frss* for pivotal ooaawi ■ 
_ M id ouppcrt frame adaptad to o«t«ii a~T from th. 
*omlclo» aaia wTilnlr, and 

^ioX. olcn, . l«,it»di~l o«torli~ - ^"*\ 

^ tvotm ii T ooanoetoo • u ** mt *°* 

^ pcitlon ^ -U ^- «- — - ^ 17 
1-SBtttdleal .r to «ldWt-l»-l 

«*X.a po.lti«- «lth -i* »X- 

^ to Xo-lto-ln* «U - — 

pxo- hl~ *~t • ^" t * 1 ^ * 
« ^utM sad a oa 



plw bUd* »o« - * 

i-ri.ort^ position «h« • botto " , 



a pair or pa«"» »*— — 

vtOch aaid ainga projoct oaoarm^y 

. ^AMUf o-fimoa aaaawij **• 



«i mm ana aa opw — 

~t~Ul 1th ^ pi- • 4SxmttS0tm . 

^^.Uoo^thot^^^"-^ 
to th. .i- •« «- ■»- — "» "* 
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to tb» poeition Of eaid 



pio. blade ratottoa f -1* «W«* ft— «« «* 



laaat OM of -eid «*»•• »*— "** ° 10 - 4 ,C ^ ti0 * 



.aid plow blade 1. awbataatlally to aald o-frad poeition 
poeition wben eeid Plow blode is rotated 
, mM centered pooltloo. 



aabetenttoUy ewey 

-17- 

Sbe plow aeeeably MlMt to ototo M wbereto .old 

•eta.fr Man. tort— * tout «~ -bto 



at leert eeid e~wto»witb.eld -wort urn. tor poUton 
..Id on. win, tot- Ml« op- poeition *» «to ,1- bled. 



la nuM anbat-*toU» «n««"" pcition. 

-at- 

Xbm plow mmbII defined to olato n *ereto eeid 
cablo boo o f imt portion en*andtog botwoon obo of eeid 

. ,* unm mt fmt and a aaeeni portion artandtot 
vinga and eaid eapport frane aaa a *— 

t^M. tba otber of eeid wtoge and Mid aapport frane and 
aaeb of aald fir* 
adjaeant eeid berieontel 

Tho plow 



..«* of aid f tort and aooond eabla portion, to petition* 



-1»- 

aoflnod la elato 2* fartber 

.aid plow blada 



laetodtoa a btoetoa neene 
aad aaeb of aald wtoga for btorfn, -id wtog. to -id eleaed 

pealtlon. 

-10- 

n. plow aaaobly daf toad to elato a» tartber 
laeladtog trip bieetof neona far btoetoa aald plow blada to 
aald «anaraUy wartieal poaitioa. 

-11- 

na plow eeeeably daftoad to elato 11 wbereto nald 
a toteb for latcbtog aald 



actaator neen 
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, .rtmd politico «— f— lalaaata. 

Mid wl«- — ^ ltto 

«^ M*t«tiaU» ~T —— P-itl« f 

om of Mid poaitlona. 

-32- 

<*f la* la claim 91 iA*r*in 



a first Utch *Uta on Mid P**" 
ooo vinQl 

. ,l«t lat« orta-ai* f«- ~« «• 



. MO«d ut* a»o«t-aia,fr- 



Mia f ir* ut* a- «~ i** 1 * 

Md MlM. ««. -44 fir- l«t- 

a moob* lat— plata — — ** l*— 
othax trlaflt — 4 

and lat 

Ml* —pUd tor 

" M|M11 M Mid Meant lat» Plata, 
with tad ralaaao xs— ""T^ 

-5J- 

plow MMMly <tefiMd la cUim Jl fwtbar 
i^^dlng.pc-r ration ^0.^.^0* PjdMU. 

cYltatew for rotating «« pi- 1 

Men of two oppoaia, aiaao of naia 

Ml MM Pl— blada. 

-14- 

daf In— la *U1» a« tfcaroin 



plo 

i lael— • ' 

t „ MalylaU— at l««t 



Mia epan and eloMd yMltloM la 



with «t laa- oan of naia 
Mia oao 

to a oootrol ana a control for 
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toil* odaptod for 
position of Mid plow olado rolatios to 
for aanding •» «*« to 

vbon said plow blado lo rotatod a*aotaatially aooy fro. oald 
oontorod pooltlon oo tut Mid 
Mid ono oing, and for oonding 
McWoal pooor oouroo ooon aald plow blado in 
^to.tontlolly la Mid oontorod pooltlon oo tV: 
>>rt1iTl1 r ^ ^ soexoo cloooo ooid oeo wing. 

-33- 

rbm plow aoooobly dof Inoi la clain U further 
loolodlav trip feUoio* ~ tor biaol* aald ploo blado to 
m14 gonoraUy vortical position, 

-34- 

r*m plow aoooobly dof laod la ©lain 35 fortbor 
including * pooor rotation dovico baling a pair of hydraolio 
eylindoro for rotating oald plow blada botooon aald oontorod 
pooltlon and oald anglod positions, ono of oald cyllodoro 
of too opposing oldoo of oald 
frano and oald plow blado. 

-37 

Tho plow aaoaably dof load la claia 2% oboroin aaid 
actuator noant inclodoo a oorloo of llatogoo oporatlvoly 
irt^a^tlng at loaot ono of aald too pair of oingo with 



-30- 

pleo asooably dof load In ftUin 27 onoroia oald 



fortbor Iwrln^* a rod ooabor oporatlvoly 
•old ono of oald pair of olago and aald 



acrloo of 
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-Jt- 

Tbm plow iinatly daf laad la elala 3t i6ittlii Mid 
rod anafeor tTTtTfn^T ooaalally along — id horlsontal axis* 

-40- 

Tt-i plow m is ti ly dtfln^ la olala aa tetla Mid 
actuator imm incladna a first aarlaa of naohaalcal 
linkagaa oparatlTsly lataroonnaeting ono of said pair of 

ef aacaanlcal llnbagna oparatlwaly latarooonootlng » aocood 
of sold pair of wlnga vita said support fraao. 

-41- 

Tha plow asaaably daflnod ia olaia 40 whsraia aaid 
actuator waia fartbar laoladaa a first rod aaabar 
oporatlwaly ooon o otad bntwnon said ooo of said pair of wlnga 
and said first aorias of aacbanioal liafcaoaa and a aoeood 

pair of wings and said sooood sariaa of naohanlcal linkagaa 
and tljsraln aaeb of aaid first and aaooad rod aoabaa i aataad 
eoarially along aaid borlxontal axia* 

-41- 

k wlngod plow aaambly for aaa vita a wahlelo, 
cuapri a lng i 

a support fraao for pWotal oonnactlon with tbo 
wahlcla, aaid support fraao adaptad to ostaad away froa tha 
wahiola along • longitudinal oaatarliaa of tbo wahlela, and 
said sapport fiaao hawing a lonoitadinal aria oriantad 
ganarally parallal with tba wahiola oaatarlinsi 

an aloagstad plow blada hawing two opposing anda 
and plwotally ooanootad with aaid sapport fraao for 
ganarally boriaontal rotation of aaid plow blada batwasa a 
eantarad poaiticn with aaid plow blada oriantad ganarally 
parpandiealar to aaid longitadinal aada and a naatoar of 

(40) 
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sagled positions with mU plow hleea oriented at an angle 

nlttitt to Mid lsagltadinel antof 

• pair of plow Mote wines, one of mold pair of 

wings bain* piwntally connected vita one and of Mid plow 

blade end too other of said pair of wings bsing pivotaliy 
connected with an opposing end of said plow blade for 
rotation otf tub moid utog between a oloood position to 
which sold wiag* projoot generally forwerdly, omid wtogs «d 



»aia plow blodo defining a generally u-ehapcd assenniy in 
.eld oloood position so that said wings facilitate poshing 
notarial with said plow aeeeebly, and an opaa poaition in 
which aaid wings projoot in gonarally oppoaita directions, 
ussy fron oach othar to aff aotiwaly extend tha length of 
Mid plow blade so that said wings facilitate aowing 
saterial to the side of the plow asoe s bly i and 

ectnatcr scene responsive to the position of said 
plow blade relative to said support trine for nanipolating 
at least one of said winge between said dosed position when 
said plow blade is substantially in said centered poaition 
and said open poaition whan said plow blade is rotated 
substantially away fron said centered poaition, said 
aetaator w m including holding naana for holding said 
wings in said closed position when aaid plow blade le 
pubstkatially in said oastered poaition. 

-41- 

rbm pier asaonbly defined in olain 42 wherein said 
said wings with said support 
so that aaid wings rotate between said closed poeitioa 
when said plow blade la in said cantered poaition nnd said 
open position whan aaid plow blade to to one of aaid angled 
pooltiras. 

<41> 
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plow iiiMtilj saflnod la clain 4) 



visas with Mid a rt frsae for palling 
Mid open poeitlon whoa said alow blade is 
3 aobstaatlally 



plow ■ ■■■til j defined la elaia 44 
mm includes s 

• first UtA plats on said flaw blad 

cm wingt 

a first latch are o ntsndla g • 4 ** 
Mid first latch an being adapted far latehiJ 
wit* and ralMM frta eaUl first latch plate > 



ether wing/ and 

10 a ascend late* are extending frsa said other wing. 

Mid ascend latch arm being adapted far Utemia 
with and ralaaM frea said sseasd latch plats. 



x sas plow aaaaably defined la elaia 44 

plow blade is piro tally ciunanrt e d with said 

for rotation of aaid plow blade aboat a 

axis between a normally generall 
5 " generally borirontal posit 1m. sad the plow aaaaably 

ineladss trip biasing aaaaa for biasing aaid plow blade to 



She plow tiller defined in elaia 44 
of aaid wings and aaid 



CO) 
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J . tlrrt eld. «I «W* 

_ of Mid oyUatet* josttn*- 
.1*. of «i* *— ""^ ^ ^ pla „ 



plot 

•ctumtor N« IwA ^ ^ ^Qiattim «t I*** 

_ -0 ^ clm-~* poaltinf 



C«3) 
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-99- 




<**> 



2090992 



rod aaoftor aoorttivtly 
pair of via** and said aooend ocrioB of 
•ad «bmla «mH of sold first 
oMsially along otid horisontal arid 




(4§) 
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